Neutrophil deactivation by influenza A virus. Role of hemagglutinin binding to specific sialic acid-bearing cellular proteins.
Bacterial superinfections are the most common cause of mortality during influenza epidemics. Depression of phagocyte functions by influenza A viruses (IAVs) is a likely contributory cause of such infections. We used an in vitro model of viral depression of neutrophil respiratory burst responses to FMLP and PMA to examine the mechanism of IAV-induced phagocyte deactivation. Respiratory burst responses or intracellular calcium mobilization were triggered by the virus itself, but these were not causally related to deactivation. By treating neutrophils with neuraminidase, and by use of purified IAV hemagglutinin (HA) preparations, cross-linking of sialic acid-bearing neutrophil surface components by the IAV HA was shown to be responsible for deactivation. IAV competed for binding to neutrophils with Abs directed against CD43, sialyl-Le(x), CD45, and gangliosides. Deactivation could be reproduced by treating neutrophils with anti-CD43 or -sialyl-Le(x) Abs in the absence of IAV. However, treatment of neutrophils with elastase markedly reduced CD43 expression, without affecting overall IAV binding or the ability of IAV to cause deactivation. Hence, although IAV binding to CD43 can account for deactivation, other IAV-binding proteins exist (e.g., those bearing sialyl-Le(x)) that can independently mediate functional depression.